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)mmands and addresses from the command and address bus and driving the commands 
and Sdcjresses to the plurality of memory devices; and 

a secttfid, data register connected between the plurality of memory devices and the 
bidirectional data bite^the data register receiving and latching the data information from 
the bidirectional data bus anchdqying the data information to the data in buffers of the 
plurality of memory devices for a wrrte-o^eration, the data register receiving and latching 
the data information from the data out buffersTb^the plurality of memory devices and 
driving the data information to the bidirectional data^^bus for a read operation; and 
a socket adapted to receive the memory module and to coujHe the memory module to the 
unidirectional command and address bus and to the bidirectional data 1 



14. (Amended) The memory system according to claim 13 wherein the memory controller 
communicates the commands and addresses and the data information using a pipelined packet- 
protocol which incorporates a first delaV introduced by the [buffer] first register of the memory 
module and a second delay introduced by the data register of the memory module. 



32. (Amended) X^ethod of storing data in a pipelined memory system, wherein the 
pipelined memory systemdncludes a memory module, a socket, and a plurality of memory 
devices, wherein each memoW device includes addressable storage, a data in and a data out 
buffer, a column decoder, and aiW decoder, and wherein the socket couples the memory 
module to a unidirectional commano^nd address bus and to a bidirectional data bus, the method 
comprising: 

inserting the memory module in the sb^ket; 

communicating commands and addresses/ttirough the socket to the memory module, on 
the unidirectional command and address bus; 

communicating data, through the socket to the mem^y module, on the bidirectional data 



bus; 



latching the commands and addresses in a [buffer] first registbi^ 
latching the data in a data register; 
driving the latched commands and addresses to the column and row dd^ders; 
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^arrv iiig the lute hed.data to the data in buffers; and 



storing the data in the addressable storage of one of the p 1 ural YTyrtf- mem O fydevires . 

33. (Amended) The method of claim 32, wherein communicating commands and addresses 
and communicating data includes executing a packet protocol which incorporates a first delay 
introduced by the [buffer] first register and a second delay introduced by the data register. 

34. (Amended) A method of reading data in a pipelined memory system, wherein the 
pipelined memory system includes a memory module and a socket, wherein the socket couples 
the memory modme to a unidirectional command and address bus and a bidirectional data bus, 
the method comprising: 

inserting the memory module in the socket; 

communicating commands and addresses, through the socket to the memory module, on 
the unidirectional command and address bus; 

latch/ng the commands and addresses in a [buffer] first register; 

driving the latched commands and addresses to a plurality of memory devices having 
addressable storage, wherein each memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; 

communicating data from the addressable storage of one of the plurality of memory 
devices/ 

/latching the data in a data register; and 

/ communicating the data, through the socket to a memory controller, on the bidirectional 
dataious. 

35. (Amended) The method of cl&m 34, wherein communicating commands and addresses 
and receiving data includes executing aWcket protocol which incorporates a first delay 
introduced by the [buffer] first register aAd a second delay introduced by the data register. 
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36. (Amended) A memory module comprising: 
a data register; 
a [buffer] first registei 

a plurality M of memory devices, wherein each memory device internally contains a data 
in and a data out buffer, and further contains a column decoder and a row decoder, wherein the 
data in buffer receives data information from the data register and wherein the column decoder 
and row decoder receive address information from the [buffer] first register; and 

a connector, wherein th© connector includes command and address lines coupled to the 
[buffer] first register and data lines coupled to the data register, wherein the connector is capable 
of being connected through a socket to a unidirectional command and address bus and a data bus. 

37. (Amended) The memorylmodule of claim 36, wherein the address information and the 
data information are communicated according to a packet-protocol which incorporates a first 
delay introduced by the [buffer] first register and a second delay introduced by the data register. 

40. (Amended) A method of storing data in a memory module having a connector, wherein 
the connector includes command ank address lines coupled to a [buffer] first register and data 
lines coupled to a data register, wherein the connector is capable of being connected through a 
socket to a unidirectional command and address bus and a data bus, the method comprising: 
coupling the connector to the socket; 

receiving commands and addresses, through the command and address lines, from the 
unidirectional command and address bus; 

receiving data, through the data lines, from the data bus; 
latching the commands and addrqsses in [a buffer] the first register; 
latching the data in a data register^ 

driving the latched commands and ^ddresses to a plurality of memory devices having 
addressable storage; 

driving the latched data to the pluraliiy of memory devices; and 
storing the data in the addressable storage of one of the plurality of memory devices. 
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41 . (Amended) The method df claim 40, wherein the commands and addresses and the data 
is communicated according to a p icket-protocol which incorporates a first delay introduced by 
the [buffer] first register and a second delay introduced by the data register. 



42. (Amended) A method of reading data in a memory module having a connector, wherein 
the connector includes\ommand and address lines coupled to a [buffer] first register and data 
lines coupled to a data register, wherein the connector is capable of being connected through a 
socket to a unidirectional command and address bus and a data bus, the method comprising: 

coupling the connector to the socket; 

receiving commands ami addresses, through the command and address lines, from the 
unidirectional command and address bus; 

latching the commands and addresses in a [buffer] first register; 

driving the latched commands\nd addresses to a plurality of memory devices having 
addressable storage; 

reading data from the addressable stdrage of one of the plurality of memory devices; 
latching the data in a data register; and 

communicating the data, through the data lines, to the data bus. 

43. (Amended) The method of claim 42, wherein the commands and addresses and the data 
is communicated according to a packet-protocol which incorporates a first delay introduced by 
the [buffer] first register and a second delay introduced by the data register. 



44. (Amended) Arkelectronic system comprising: 
a microprocessor; 

a memory controller coupiefck^o the microprocessor; 

a unidirectional command and aaJfe^ss bus coupled to the memory controller, the memory 
controller communicating commands and addre&s^s to the command and address bus; 

a bidirectional data bus coupled to the memor^N^ntroller, the memory controller 
communicating data information to the bidirectional data buH^r a write operation and receiving 
the data information from the bidirectional data bus during a read oration; 
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emory module, wherein the memory module includes: 

a plurality M of memory devices, wherein each memory device contains a data in 
and a datasout buffer; 

a [buffer] first register connected between the command and address bus and the 
plurality of memhry devices, the [buffer] first register receiving and latching the 
commands and addresses from the command and address bus and driving the commands 
and addresses to the plufylity of memory devices; and 

a data register conne^ed between the plurality of memory devices and the 
bidirectional data bus, the data Register receiving and latching the data information from 
the bidirectional data bus and driving the data information to the data in buffers of the 
plurality of memory devices for a writetmeration, the data register receiving and latching 
the data information from the data out buffos of the plurality of memory devices and 
driving the data information to the bidirectional a^ta bus for a read operation; and 
a socket adapted to receive the memory module and KNX>uple the memory module to the 
unidirectional command and address bus and to the bidirectional ctkt& bus. 



45. (Amended) The 
communicates the commands 
protocol which incorporates a 
module and a second delay 



electrdnic system of claim 44, wherein the memory controller 

ajnd addresses and the data information using a pipelined packet- 
first delay introduced by the [buffer] first register of the memory 
intrloduced by the data register of the memory module. 



48. (Amended) In an electronic system having a memory controller, a memory module, 
wherein the memory module in:ludes a plurality of memory devices, and a socket, wherein the 
socket couples the memory mo iule to a unidirectional command and address bus and a 
bidirectional data bus, a method of storing data in one of the plurality of memory devices 
comprising: 

inserting the memory n odule in the socket; 

communicating information to the memory controller, wherein the memory controller 
receives the information and wl erein the memory controller issues commands and addresses to 

address bus; 



the unidirectional command an 



1 
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communicating the coi 



mands and addresses from the unidirectional command and 



address bus, through the socket to the memory module; 

communicating data fron the memory controller to the bidirectional data bus; 
communicating the data from the bidirectional data bus to the memory module; 
latching the commands and addresses in a [buffer] first register; 
latching the data in a data register; 

driving the latched commands and addresses to the plurality of memory devices having 
addressable storage, wherein each memory device includes a data in and a data out buffer, a 
column decoder, and a row decoder; 

driving the latched data tolthe data in buffers; and 

storing the data in the addressable storage of one of the plurality of memory devices. 



49. (Amended) The method oflclaim 48, wherein communicating commands and addresses 
and communicating data includes executing a pipeline packet protocol which incorporates a first 
delay introduced by the [buffer] firs register and a second delay introduced by the data register. 



50. (Amended) tn an electronic system having a memory controller, a memory module, 
wherein the memory module includes a plurality of memory devices, and a socket, wherein the 
socket couples the memory module to a unidirectional command and address bus and a 
bidirectional data bus, a method\f reading data from one of the plurality of memory devices 
comprising: 

inserting the memory module insthe socket; 

communicating information to theVemory controller, wherein the memory controller 
receives the information and wherein the memory controller issues commands and addresses to 
the unidirectional command and address; 

communicating the commands and addresse\from the unidirectional command and 
address bus, through the socket, to the memory moduk 

latching the commands and addresses in a [bufferMrst register; 

driving the latched commands and addresses to a plurality of memory devices having 
addressable storage, wherein each memory device includes a dak in and a data out buffer, a 
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\olumn decoder, and a row decoder; 

communicating data from the addressable storage of one of the plurality of memory 
deVices; 

latching the data in a data register; and 

communicating the data, through the socket to the memory controller, on a bidirectional 
data dps. 

51. (ArarKted) The method of claim 50, wherein communicating commands and addresses 
and receiving data includes executing a pipeline packet protocol which incorporates a first delay 
introduced by the [buffer] first register and a second delay introduced by the data register. 

52. (Amended) A memory system, comprising: 

a unidirectional command and address bus in electrical communication with a memory 
control device; 

a bidirectional data bus in electrical communication with the memory control device; 
a memory module, wherein the memory module includes: 

a pluralityyM of memory devices, wherein each memory device contains a data in 
and a data out buffer; 

a [buffer] first register connected between the command and address bus and the 
plurality of memory dVvices, the [buffer] first register receiving and latching commands 
and addresses from the command and address bus and driving the commands and 
addresses to the plurality of memory devices; and 

a data register connected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching data information from the 
bidirectional data bus and driving the data information to the data in buffers of the 
plurality of memory devices for\a write operation, the data register receiving and latching 
the data information from the date out buffers of the plurality of memory devices and 
driving the data information to the bidirectional data bus for a read operation; and 
a socket adapted to receive the memory module and to couple the memory module to the 
unidirectional command and address bus andlp the bidirectional data bus. 
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53. (Amended) The memory system of claim 52, wherein the commands and addresses and 
the data information communicate using a pipelined packet-protocol which incorporates a first 
delay introduced by the [buffer] first register and a second delay introduced by the data register. 

Please add the following: 

56. (New) A memory module having a plurality of pipelined memory subsystems, wherein 
each pipelined memo y subsystem includes: 

a first register 

a second register; 

a plurality M of memory devices, wherein each memory device contains a data in and a 
data out buffer, a colurnn decoder, and a row decoder, wherein the data in buffer receives data 



information from the firs 



t register and wherein the column decoder and row decoder receive 
address information fror i the second register; and 

a connector, wherein the connector includes command and address lines coupled to the 
second register and data lines coupled to the first register, wherein the connector is capable of 
being connected through a socket to a unidirectional command and address bus and a data bus. 



57. (New) The memory module of claim 56, wherein the address information and the data 
information are communicated according to a packet-protocol which incorporates a first delay 
introduced by the first! register and a second delay introduced by the second register. 

58. (New) The rriemory module of claim 56, wherein each memory device is a dynamic 
random access memory device. 

59. (New) The memory module of claim 56, wherein M equals 8 and the number of memory 
subsystems equals ijwo. 



60. (New) Thef memory module of claim 56, wherein M equals 8 and the number of memory 
subsystems equals one. 



